Rearrangements of actin cytoskeleton during infection with Escherichia coli O157 in macrophages.
The lamina propria of the large intestine is rich in macrophages, and they might be one of the first lines of the host defense in enterohemorrhagic Escherichia coli (EHEC) O157:H7 infection. Although macrophages were infected with them, they can survive the EHEC O157 infection. We examined the structural rearrangements of the actin cytoskeleton during the microbial infection process. Macrophage actin filaments were rearranged in the following sequence; 1) disappearance of the actin filament bundles in the cytoplasm, 2) accumulation of actin filaments under the cell surface, and 3) construction of actin networks underlying the endosome membrane. Before infection, actin filaments were distributed under the cell surface and in bundles located in the macrophage cytoplasm. Within 2 min, infection caused a rapid and marked loss of the actin filament bundles that had run parallel to the long axis of the cell. Concomitant with the loss, actin filaments became more markedly distributed under the cell surface. In the formation of the endosome, new networks of actin filaments were constructed below the phagosome membrane. The networks contained a large amount of actin as well as a fodrin-like immunoreactivity. The thickness of the networks reached about 400 nm under the phagosome membrane. The actin networks disappeared again after the bacterial digestion. The results of this study showed that actin filaments undergo three major rearrangements of the actin filaments during the infection in macrophages, and suggested that the third rearrangement is mediated by actin-binding proteins, such as a fodrin-like molecules. These morphological changes in macrophages were not clear after infection with other strains of Escherichia coli.